, 2001). protein kinase domains whose targeted deletion
In order to gain a better understanding of the cell causes cells to experience growth arrest within 24 hr biological role of TRPM7, we investigated the relationand eventually die. Here, we show that while TRPM7's ship between cellular Mg 2ϩ and the channel and kinase kinase domain is not essential for activation of its functions of TRPM7 using a combination of electrophyschannel, a functional coupling exists such that struciological, biochemical, and genetic approaches. Our retural alterations of the kinase domain alter the sensitivsults indicate that TRPM7 serves as an essential Mg ], whole-cell TRPM7 currents, and TRPM7 in-vitro phosphotransferase activ-TRPM7 is a member of the TRPM family of cation chanity. Using hTRPM7 in-vitro autophosphorylation as a readnels ( . From these data, we conclude that phosphotransferase activity is not required within the putative physiologic range result in correlated changes in the activation of hTRPM7 channels and for TRPM7 channel activation. This conclusion is unexpected, as a previous analysis of mTRPM7 had found hTRPM7 kinase domain phosphotransferase activity, consistent with the existence of a functional relationship that a point mutation essentially identical to that in our G1799D human TRPM7 mutant (which destroys a between the kinase and channel functions of TRPM7.
conserved GxAxxG motif within the kinase domain activation loop) eliminated its channel domain's ability to TRPM7 Phosphotransferase Activity-Deficient Point Mutants Activate Fully in Response activate, and this result was interpreted in favor of phosphotransferase activity-dependent activation of the to Decreased Free Mg 2؉ /Mg·ATP Knowledge of TRPM7 structure/function relationships TRPM7 channel (Runnels et al., 2001). The reason for the differences between our results and previous results is presently insufficient to allow the design of mutants specifically defective in channel opening. However, the remains unclear, as we excluded a species difference in requirement for phosphotransferase activity for channel crystal structure of the TRPM7 kinase domain has been determined in isolation, allowing amino acid residues activation by analyses of a fusion channel consisting of amino acids 1-1561 of murine TRPM7 fused to amino required for phosphotransferase activity to be unambiguously identified (Yamaguchi et al., 2001). Therefore, we acids 1197-1503 of human TRPM2. Using this construct, which completely lacks the murine TRPM7 kinase doinitiated an experimental investigation of the relationship between the kinase and channel domains of TRPM7 main, we have observed readily detectable activation of currents with the TRPM7 signature I/V curve under through analysis of mutant proteins defective in phosphotransferase activity. Using information from the crysnominally 0 internal Mg 2ϩ conditions (not shown). tal structure, we constructed two distinct human TRPM7 (hTRPM7) phosphotransferase activity-deficient point Figure 2D, ). All TRPM7-deficient cell lines behaved similarly in terms of except that an N-terminal HA-tag was used instead of a FLAG tag cell growth, and all behaved nearly identically to the V79-1 inducible for production of the expression construct. Cloning of TRPM7 mudeletion line, with the exception that the V79-1 line appeared to tants in the expression vector was performed in the identical manner have reduced TRPM7 function prior to Cre-mediated destruction of as the WT's-the mutants were generated by site-directed mutagenits remaining functioning allele, consistent with its floxed TRPM7 esis using the QuickChange kit from Stratagene (following the stanallele acting as a hypomorph. The TRPM7-deficient cell line expressdard protocol), and the presence of the correct mutation and lack ing the tet suppressor protein was subsequently retransfected with of other mutations was confirmed by sequencing of the entire conconstructs in pcDNA4/TO (Invitrogen) encoding HA-tagged TRPM7-struct in each case. 
